Salt marshes are ecologically sensitive ecosystems where mercury (Hg) methylation and 12 biomagnification can occur. Understanding the mechanisms controlling gaseous Hg flux from salt 13 marshes is important to predict the retention of Hg in coastal wetlands and project the impact of 14 environmental change on the global Hg cycle. We monitored Hg flux from a remote salt marsh over 9 15 days which included three cloudless days and a 4 mm rainfall event. We observed a cyclical diel 16 relationship between Hg flux and solar radiation. When measurements at the same irradiance intensity 17 are considered, Hg flux was greater in the evening when the sediment was warm than in the morning 18 when the sediment was cool. This is evidence to suggest that both solar radiation and sediment 19 temperature directly influence the rate of Hg(II) photoreduction in salt marshes. Hg flux could be 20 predicted from solar radiation and sediment temperature in sub-datasets collected during cloudless 21 days (R 2 = 0.99), and before (R 2 = 0.97) and after (R 2 = 0.95) the rainfall event, but the combined 22 dataset could not account for the lower Hg flux observed after the rainfall event that is in contrast to 23 greater Hg flux from soils after rainfall events. 24
Introduction 27
Mercury (Hg) is a potent neurotoxin that accumulates at the top of aquatic food webs, often far away 28 from emission sources due to long-distance atmospheric transport (Morel et al., 1998) . The majority 29 of Hg emitted into the atmosphere is gaseous elemental mercury, Hg(0), which has a residence time of 30 several months in the atmosphere (Corbitt et al., 2011) . Although recent efforts to phase out the use of 31
Hg in commercial products has reduced atmospheric emissions (Zhang et al., 2016) , anthropogenic 32 sources currently account for only around 30% of emissions (UNEP, 2013). The remainder is 33 attributed to natural sources (10%) and the re-emission of historically emitted anthropogenic sources 34 (60%). The mechanisms underlying the emissions of Hg from ecosystems are imperfectly understood 35 (Agnan et al., 2016) . Improving our quantification of these fundamental processes is very important 36 so that we can predict the impact that climate change will have on the global Hg cycle (Krabbenhoft 37 and Sunderland, 2013), and the extent to which Hg will be retained in wetland environments where it 38 can undergo methylation to methylmercury, which is more toxic and biomagnifies through the food 39
web (Gregory Shriver et al., 2006). 40
Many of the previous attempts to quantify or mechanistically understand gaseous Hg flux from the 41 terrestrial land surface have focussed on soils and freshwater wetlands (Agnan et al., 2016) . Relatively 42 little attention has been given to coastal wetlands. Although salt marshes do not represent a large 43 portion of global surface area (they cover a global area of 3.8 x 10 7 Ha (Steudler and Peterson, 1984 ) 44 which represents about 0.07% of the total land surface), they are an important Hg sink (Hung and 45 Chmura, 2006) . They provide conditions conducive to Hg methylation (Canário et al., 2007) and they 46 support Hg-accumulating invertebrates at the base of sensitive food webs (Sizmur et al., 2013) . Salt 47 derived from red-brown marine sediments. Air temperature during the study had a mean of 16.5C 80 and reached as high as 27.1C during the daytime and fell to a minimum of 7.5C during the nights. 81
Wind speeds averaged 2.6 km hr -1 and gusted up to 20.9 km hr -1 . 82 83 84 Figure 1 The location of the study site (a) identified on a digital elevation map of the salt marsh near 85
Kingsport, Nova Scotia, in the Minas Basin of the Bay of Fundy. Schematic (b) and photograph (c) of 86 the dynamic Hg flux chamber used to measure Hg flux at the site continuously over a 9-day period. 87
88

Sediment sampling and total mercury analysis 89
Two 30 cm sediment cores were sampled at the site using a polypropylene hand corer and transported 90 to the lab for sectioning. Core sections were separated into mineral and vegetation components in 91 >18.2 MΩ water and dried for 72 hours in a drying oven at 40°C. Dried samples were homogenized 92 with a mortar and pestle and all equipment was cleaned between samples using water and trace grade 93 ethanol. Vegetation samples were flash frozen with liquid nitrogen to aid in the homogenization 94 process. Wet and dry mass of samples were recorded and total mercury in samples was determined by 95 thermal degradation of samples and gold amalgamation atomic absorbance analysis using a Nippon 96
MA-2000. 97
Gaseous Hg flux was measured every 10 minutes over the 9-day study period from 6 th to 15 th July 100 2009 using a dynamic flux chamber technique based on the method described by Carpi contact with the system measured and Q is the flow rate (1.5 dm 3 min -1 ) of air through the chamber. 114
The dual channel Tekran analyser sampled two successive 5 minute air samples from the chamber 115 inlet, followed by two successive 5 minute air samples flowing from the chamber outlet, ensuring that 116 both gold cartridges were used for measuring both inlet and outlet air and any degradation of trap 117 recoveries could be easily identified. Subsequently the flux was measured every 10 minutes. The time 118 required to completely recycle the air in the chamber was about 16 minutes. 119
Prior to deploying the chamber at the study site the chamber system was tested for recovery of Hg(0) 120 using standard injections from a Tekran 2505 mercury vapour external calibration unit and a Hamilton 121 digital syringe. Recovery rates of Hg(0) injected into the chamber were consistently >90%.
Recoveries were also tested via manual injections in the field every 48 hours with similar recoveries 123 (>90%). As such data were not recovery corrected. Chamber blanks were also measured over a clean 124
Teflon sheet using mercury free air. The level of mercury measured in the mercury-free gas and 125 chamber air was below the detection limit of 0.01ng m 
Meteorological Sensors 129
A Davis weather station recorded relative humidity, air temperature, wind speed, solar radiation and 130 barometric pressure at the study site. In addition, Campbell Scientific 107b thermistors were installed 131 to measure temperature of (i) the sediment 4 cm underneath the flux chamber, (ii) the air inside the 132 flux chamber, and (iii) the air outside the chamber every 5 minutes and coupled to a Campbell 133
Scientific CR1000 datalogger. 134
The intensity and spectral distribution of incoming solar radiation was quantified using an 135
OceanOptics USB 4000 spectroradiometer with a fibre-optic (10 m length, 200 um diameter) and 136 spectral diffusion probe (diameter 4.3 mm). The spectroradiometer probe was fastened to the outside 137 of the frame supporting the mercury flux chamber approximately 20 cm above the ground surface. 138
Based on controlled measurements in the lab, there is <12% loss of UV radiation (280-400 nm) 139 through the flux chamber Teflon film. Spectral readings were taken continuously every 5 minutes 140 during the field campaign for UVA (280-320 nm), UVB (320-400 nm), visible (400-800 nm), and 141 total UV-visible radiation (280-800 nm) and integrated using spectra suite software. and divided into measurements made during the night (00:00-06:00), morning (06:00-12:00), 215 afternoon (12:00-18:00), and evening (18:00-00:00). There is a clear hysteresis in the data (observed 216 most clearly in the cloudless dataset) as Hg flux is greater during the evening when the sediment is 217 warm than in the morning when sediment is cool. A key difference between the salt marsh where we made our observations and the soils monitored in 279 the abovementioned studies is that the salt marsh is tidally influenced. We hypothesised that the 280 incoming tide would cause displacement of Hg (0) and peaked at 60% WFPS. However, this study also showed that increasing moisture to 80% WFPS 294 the Hg flux was considerably suppressed. Briggs and Gustin (2013) also note that after the initial 295 pulse following a rainfall event, the Hg flux can become supressed if the soil is saturated with water. 296
This suppression is due to a slower diffusivity of Hg(0) through water-filled pores as opposed to 297 through air-filled pores. In our experiment it is possible that some of the pores in the sediment became 298 saturated after the rainfall event and that slower diffusivity of Hg (0) 
